UG/3rd Sem (H/G)/22/(CBCS)
2022 |
MATHEMATICS (Honours/General)
Paper Code : MTMG DC-3/GE-3
[Vector Algebra & Multivariate Calculus]
Full Marks : 32 ‘  Time :TWo Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Group - A
(4 marks)-

1. Answer any four ‘questidns:’ ot I xg=4
(@) If |&]=3 and |f|=4 then find the values of the

3 scalar ¢ such that the vectors @ +cf and @—-cf3
will be orthogonal to one another.

(b) Define curl of a vector point function,

(c) State Youngs theorem for functions of two
variables.

(d) Define homogeneous function of degree » in three

variables.
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' $af 2
(e) Evaluate _”x:‘ydxdy.
00 ° ;

xrytivg? .
) Let f(x,y,z)=—+=—+—, xpz#0, without

Pinip B K

computing fx, f, fe find X, +3f, + /..

. (g) If u=x2y+yzz+zzx, show that
ou au ou

(x+y+zf'
6x ay OZi'2 P T
Group -B
(10 marks)
Answer any fwo quéstions: o | ' - 5%x2=10
2. Prove that | '

(bxc) (axd) (cx&)~(5x3)4'-'(5x5.)-/(5x3)\=0.
3. Find div F‘ andrcu.r'lﬁ, where - .
F =grad' (x3 +(y3 +2° -33cyz).

4, Let b ¢ be unit vectors such that a+b+ 6.-
Fmd the valué of 4 -¢ +C-d+a-b.



(+°3.)

SEIE S (x y)=ﬁ——, x2+'y2¢0
. > x2+y2
:O, x2+y2-=0

then show that' £, (0, 0) = S (0, 0).

Group - C
(18 marks)
Answer any fiwo questions : b o 9x2=18

6. (a) Evaluate ny(x+y)dx dy over the region
bounded by y;_:xz and y=x. - ' et

(b) Find a unit vector i the pl»ane of the vectors
i+2j-k and 7 +j -2k , which is perpendicular

to the vector 27 —j+k. gl 4

7. (a) Examine the existence of maximé or minima of tﬁe

| ﬁmction’ S (%, y)= xy subject t‘o the condition

5x+y=13. | 4
: : 2 3
. X7+
(b) If u=sin '( ) then prove that
g e ) |
x-(?-l-l--% au-'tan | <
o yay- u. e
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(o ra.5)
8. () If F=xi+y +zk and _?‘=|7|, prove that
~ grad f(r)x7F=0. Jfad 5
(b) Show that the mapping 7:R*> — R* defined by
T (%%, %) = | |
(x, +x, +X;, 2%, + X, +éx3, x, +2x, +x’3) ;

(%,%,,x;) € R’ is a linear mapping._' 3 4




